Industrial equipment is a dynamic system that deforms during installation (assembly) and during operation. Under the influence of variable load and mixing of the center of gravity of the equipment and foundations on which it is installed, uneven horizontal and vertical displacements occur, therefore individual equipment elements are unevenly deformed, which can lead to poor performance or stoppage of this equipment. Timely measurement of the displacement of certain points of equipment (deformations) of precision equipment with the help of geodetic and other methods and their correct use for correcting the geometry of the equipment will contribute to improving the operational properties and increasing the period of uninterrupted operation of equipment's, for example, precision conveyor lines for assembling cars.
Measurements
On the surface of industrial equipment, measuring marks are installed on a grid of squares of 20×20 m (Figure 1 ) and distances ρ o (projected) between different pairs of diametrically located grades are measured and the same distance ρ after deformation is measured (arrows point the direction of the points) (Gladilin, Chulanov, & Shudra, 2015) .
The relation ρ o /ρ (relative deformations) are different for different pairs of point (marks) and depend on the angle Θ associated with the direction of the segment relative to the coordinate system ( Figure 1 ) is chosen so that it corresponds to the configuration of the equipment under study.
According to the foregoing, the functional dependence of (ρ o /ρ) 2 on the angle Θ is subject to the law (Gladilin & Chulanov, 2002) :
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Introduction
For the process of plastic shaping of industrial equipment, the heterogeneity of deformation is characteristic, which manifests itself in different in magnitude and direction of deformation. The individual elements of the equipment have quite clear boundaries, which can be used for qualitative and quantitative assessment of the deformed state of the industrial equipment in question. The proposed method (Kasatkin, Kudrin, & Lobanov, 1981) for estimating the deformed state is as follows. On the surface of the equipment, measuring marks of the necessary (small) dimensions are applied in accordance with the project and their measurements are carried out prior to deformation (design installation) and after it, and also at certain intervals of time, in order to track the dynamics of the deformation process. From the theory of finite deformations it is known that a material body (industrial equipment) having an initially spherical shape is transformed in the process of deformation into an ellipsoid, for a planar problem the circle is transformed into an ellipse, the parallelepiped is transformed into an "elliptical parallelepiped".
The presence of an error in the geodetic measurements and the heterogeneity of the material structure of the elements of the industrial equipment for the reliable determination of the coefficients a 0 , a 1 , a 2 must be carried out more than 20 measurements (Gladilin, 2016) . The subsequent mathematical processing is based on the method of least squares and leads to a system of linear algebraic equations 
Projected value of ρ 0 , Θ 0 and measured value ρ, Θ are given in Table 1 . The distances are measured with the mean square error m ρ = 5 mm, the angles Θ are measured with an average quadratic error of m θ = 2′′.
The greatest error in the position of the most distant extreme point, example, No. 1, 3, 19, 21. S = 63.2456 m, and a table, with the accuracy of these measurements will be with generally known formula:
(3) Figure 1 . The scheme of placement of points on the equipment and directions of their deviation after deformation Determined that m 0 = ±5.4 millimeters, for the equal effect of liner and angular measurement, ρ = 206265". Substituting expression (3) value m ρ , m 0, for points 8, 10, 12, 14 and S = 20.0000 will get m 0 = 5.0 mm.
Calculanion
The spatial position of point 11 is determined using GPS with the mean square error ±20 mm, the heights of all points are determined by high-precision leveling with an accuracy of ±1.5 mm (for georeference to WGS-84) (Burachek, Malik, Kryachok, Bryk, & Belenok, 2018) .
Using the data from the 
We obtain the matrix of the normal coefficients of the equations: 
Results of calculations
Substituting these values into equations (1), we obtain: 0 1.000078070 0.000143746sin 0.000413993cos .
The calculated values
are in the Table 2 . Table 2 shows the comparative values calculated by formula (8) and of Table 1 . Differences in values and corrections in the indicated points of equipment are also determined. The equation (8) is approximated with the mean square m = ±4.3 mm.
Conclusions
Using the equation (8), we calculate the corrections to the position of the equipment points relative to its center, point 11 (figure) in the polar coordinate system and can be recalculated into rectangular coordinates. If point offsets exceed assembly tolerances, then individual elements of equipment should be shifted by the calculated value of corrections and after that control measurements of the position of equipment points should be made.
The structural method for determining deformations works well determining the deformations of industrial equipment of large length, precision conveyor lines and calculating corrections to the position of equipment points, so alignment of the equipment itself is performed. Corrections in the position of points are introduced for the precise operation of industrial equipment.
It is most convenient to introduce corrections to the position of equipment points in the polar coordinate system from the center of the equipment using an electronic total station.
